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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-5 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the applicants' prior art figures 1 and 2A in view of Ebihara (JP 53-132988). The 
applicants prior art shows a crystal unit comprising: a crystal blank (2) having a hole (4) 
defined in at least one principal surface thereof, said crystal blank (2) having a region of 
a reduced thickness including said hole (4), said region serving as a vibrating region; 
excitation electrodes (5) disposed respectively on opposite principal surfaces of said 
crystal blank (2) in said vibrating region; extension electrodes (6) extending respectively 
from excitation electrodes (5) to respective opposite ends of one side of said crystal 
blank (2); and a casing (1) having a step formed therein; wherein said opposite ends of 
the one side of the crystal blank (2) are fixed to said step by a joining member (7). 

Said crystal blank (2) comprises an AT-cut crystal blank (p. 2, 1. 14 of disclosure) 
having a substantially rectangular shape, said one side comprising a shorter side of said 
crystal blank (2). 

Said joining member (7) is made of an electrically conductive adhesive (p. 3, 1. 9). 
Conductive adhesive (7) comprises an electrically conductive adhesive mainly 
composed of epoxy resin or polyimides (p. 3. 1. 17). 
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Said casing (1) is made of ceramics (p. 1, 1. 24). 

The prior art figures do not show said crystal blank with a notched portion defined 
therein between said one side and said vibrating region, said notched portion extending 
from at least one transverse edge of said crystal blank in a transverse direction of said 
crystal blank; also not shown is the crystal blank with a pair of said notched portions 
extending from respective transverse edges of said crystal blank. 

Ebihara shows (fig. 2) a unit comprising: a piezoelectric material element 
(1) with a region serving as a vibrating region; excitation electrodes (not numbered) 
disposed respectively on opposite principal surfaces of said piezoelectric material 
element (1) in said vibrating region; extension electrodes (2a, 2b) extending respectively 
from excitation electrodes to respective opposite ends of one side of said piezoelectric 
element (1); and a casing (6) having a step formed therein; wherein said opposite ends 
of the one side of the piezoelectric material element are fixed to said step by a joining 
member (not numbered). Ebihara's piezoelectric material element (1) has a notched 
portion (7a) defined therein between said one side (e.g. side at 2a) and said vibrating 
region (central part), said notched portion (7a) extending from at least one transverse 
edge of said piezoelectric material element (1 ) in a transverse direction of said 
piezoelectric material element (1). 

Said piezoelectric material element (1) has a pair of said notched portions (7a) 
extending from respective transverse edges of said piezoelectric material element. 
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Ebihara doesn't show a hole defined in at least one principal surface of a specific 
crystal blank having a region of a reduced thickness including said hole. It is not known 
what material he uses for his piezoelectric element. 

It would have been obvious to one having ordinary skill in the art to employ the 
notched portion or portions as shown by Ebihara in the device of the applicants' prior art 
at the time of that invention, since the Ebihara notched design allows the device to 
obtain a good frequency temperature characteristic as noted by Ebihara in his 
PURPOSE. Note that this design in the applicants invention shares this goal with 
Ebihara and employs the same means to accomplish it. 

Claims 1-5, 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the applicants' prior art figures 1 and 2A in view of Murata (JP 8-162875). The 
applicants prior art shows a crystal unit comprising: a crystal blank (2) having a hole (4) 
defined in at least one principal surface thereof, said crystal blank (2) having a region of 
a reduced thickness including said hole (4), said region serving as a vibrating region; 
excitation electrodes (5) disposed respectively on opposite principal surfaces of said 
crystal blank (2) in said vibrating region; extension electrodes (6) extending respectively 
from excitation electrodes (5) to respective opposite ends of one side of said crystal 
blank (2); and a casing (1) having a step formed therein; wherein said opposite ends of 
the one side of the crystal blank (2) are fixed to said step by a joining member (7). 

Said crystal blank (2) comprises an AT-cut crystal blank (p. 2, 1. 14 of disclosure) 
having a substantially rectangular shape, said one side comprising a shorter side of said 
crystal blank (2). 
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Said joining member (7) is made of an electrically conductive adhesive (p. 3, 1. 9). 
Conductive adhesive (7) comprises an electrically conductive adhesive mainly 
composed of epoxy resin or polyimides (p. 3. 1. 17). 

Said casing (1) is made of ceramics (p. 1, 1. 24). 

The prior art figures do not show said crystal blank with a notched portion defined 
therein between said one side and said vibrating region, said notched portion extending 
from at least one transverse edge of said crystal blank in a transverse direction of said 
crystal blank; also not shown is the crystal blank with a pair of said notched portions 
extending from respective transverse edges of said crystal blank. 

Murata shows (fig. 4) a unit comprising: a piezoelectric material element (14), with 
a region (15) serving as a vibrating region; excitation electrodes (only 16 is shown as it's 
a top view) disposed respectively on opposite principal surfaces of said piezoelectric 
material element (14) in said vibrating region (15); extension electrodes (23, only one is 
shown, note that fig. 15 clearly shows electrodes on each surface) extending 
respectively from excitation electrodes (16) to opposite ends of said piezoelectric 
element (14); Murata shows their piezoelectric material element (14) having a notched 
portion (e.g. at 18)) defined therein between one side and said vibrating region (15), 
said notched portion extending from at least one transverse edge of said piezoelectric 
material element (14) in a transverse direction of said piezoelectric material element 
(14). 

Said piezoelectric material element (14) has a pair of said notched portions 
extending from respective transverse edges of said piezoelectric material element. 
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The sum of areas of said extension electrodes (23) in a region from said notched 
portion to the sides (e.g. at 29, 30) of the piezoelectric material element (14) is 
substantially equal to an area of said region on said one principal surface. 

Murata don't show a hole defined in at least one principal surface of a. specific 
crystal blank having a region of a reduced thickness including said hole. It is not known 
what material he uses for his piezoelectric element. 

It would have been obvious to one having ordinary skill in the art to employ the 
notched portion or portions as shown by Murata in the device of the applicants' prior art 
at the time of that invention, since the notched design and extension electrode 
configuration such that the sum of the areas of the extension electrodes would 
substantially equal an area of a region on one principal surface because it allows for an 
advantage whereby a small resonator with higher productivity is produced. See the 
ADVANTAGE section of the translated ABSTRACT. 

Claim Rejections - 35 USC § 103 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of the applicants' prior art figures 1 and 2A and of Ebihara (JP 53-132988) 
in view of Nishitani et al. (JP4-1 96613). Given the combined invention of the applicants' 
prior art and Ebihara, the combination doesn't show use of a joining member made of a 
brazing material comprising a eutectic alloy. 

Nishitani et al. teach a joining member is made of a brazing material comprising 
a eutectic alloy in their piezoelectric resonator device. 

They do not show notches or a hole in their resonator structure. 
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It would have been obvious to one having ordinary skill in the art to employ the 
joining member made of a brazing material comprising a eutectic alloy such as is shown 
by Nishitani et al. in the combined device of the applicants' prior art and Ebihara, at the 
time of the prior art invention, in order to reduce assembling processes and reduce the 
manufacturing cost as is noted by Nishitani et al. Note that only heating is required. 
See especially lines 17-23 in the translation of the CONSTITUTION. 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The remaining prior art reads on at least some aspects of the 
claimed invention. 

f Direct inquiry to Examiner Dougherty at (571 ) 272-2022. 
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